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Description 

This Invention rotates to certain dlhydropyridlnea which aro pro-drugs of the cafdum antagonist amfodjpine, 
which Is chemically known as 2-{2-anijnoethoxyrnemyf)-4^^ 
5 b«vl-e-inetrryM f 4-d^^ (see EP-B-0089167), and to inteimedlates useful In me proparation of 

these pro-drugs. 

Calcium antagonists reduce the movement of calcium into the cell and are thus able to delay or prevent 
the cardiac contracture which Is baflsved to be caused by an accumulation of Intracellular oafctum under 
tsehaemlG conditions. Excessive calcium Influx during tachaemla can have a number of additional adverse 

10 effects which would further compromise the ischaemlc myocardium. These Include less efficient use of oxygen 
for ATP production, activation of mitochondrial fatty acid oxidation and, possibly, promotion of cell necrosis. 
Thus calcium antagonists are useful In the tatmentorpfeventtonafavartolyof car^ 
angina pectoris, cardiac arrythmJas, heart attacks and cardiac hypertrophy. Calcium antagonists also have 
vasodilator activity since they can Inhibit calcium Influx in cells of vascular tissue and are thus also useful as 

15 antihypertensive agents and for the treatment of coronary vasospasm. 

"Our European Patent Applications EP^Ar0089167. EP-A-01 19050, EP-A-0060674 and EP-A-001 32375 
and the reference J. Med. Chem.. 29, 1696-1702 (1 986) disclose certain 4-aryM>dlhydropyridine derivatives 
having dacfum antagonist activity. In addition Progr. Pharmacol., 5(1), 25-62 (1 962) discusses stmctunvactMty 
relationships of specific calcium antagonists." 

20 Thus the Invention provides 1 ,4-dlhydropyridlne derivatives of the formula (I) : 




25 

» CH N CH^OCH.CH-NHCOCH^CH^CHCOR 1 



J (I) 

NH„ 

I 



and ftelrpharmaceutically acceptable salts, wherein R 1 to— OR 2 or— NHj in which R 2 isH, CrG, aftyt, phenyl 
35 or benzyl, the phenyl and benzyl groups being optionally substituted on the aromatic ring by one or two sub- 
stttuents each Independently selected from Cx-C* alkyl, CrG* aBcoxy and halo. 

"Halo" means F. CI, BrorL CrC« alkyl and C^C 4 alkoxy groups can be straight or branched chain. The 
phenyl and benzyl groups are preferably unsubstrojtad. R 1 Is preferably hydroxy. 

The compounds of the formula (I) are useful for the treatment of various cardiovascular disorders, for 
40 example, hypertension and angina. The compounds of the formula (I) also display natriuretic activity and can 
Improve renal function. 

The compounds of formula (I) are metabolised to amlodlplne and therefore display calcium antagonist 
activity In vivo after oral or parental administration. For example, following intravenous administration to dogs, 
these compounds lower coronary and systemic vascular resistance and are thus useful for the treatment of 
45 angina and hypertension. In addition, at least when the compounds of the formula (I) are administered paren- 
terally, a pronounced natriuretic effect is also observed, which Is believed to be due to preferential conversion 
of these pro-drugs to amlodlplne in the kidney. These compounds are therefore useful (at least when given 
parenterally) In the treatment of patients with renal Impairment, acuta renal failure and In pro-operative care 
prior to surgery. 

so For human use, the compounds of the formula (I) can be administered alone, but wlfl generaly be adminis- 
tered in admixture wfth a pharmaceutical carrier selected with regard to the Intended route of administration 
and standard pharmaceutical practice. For example, they may be administered orally orsubtingualty In the form 
of tablets containing such axciplents as starch or lactose, or in capsules or ovules either alone or in admixture 
wfth exclplenta, or In the form of elixirs or suspensions containing flavouring or colouring agents. They may be 

m Injected parenterally, for example, Intravenously, Intrarnuscuiarty or subcutaneousty, or admlnstered via a 
transdermal device. 

For administration to man in the curative or prophylactic treatment of cardiac conditions and hypertension, 
oral dosages of the compounds wflt generally be In the range of from 2-200 mg daly for an average adult patient 



2 
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(70 kg). Thus for a typical adult patient. Individual tablet* or capsules may contain from 1 to 100 mg of active 
compound, In a suitable pharmaceutical/ acceptable vehicle or carrier. Dosages for parenteral administration 
would typically be within the range 1 to 10 mg per single dose as required. 

In practice the physician wK determine the actual dosage which wit be most suitable for an Individual 
6 patient and K wfl vary with the age, weight and response of the particular patient The above dosages are exem- 
plary of the average case but there can, of course, be Individual Instances where higher or lower dosage ranges 
are merited, and such an within the scope of this Invention. 

For parenteral administration, the compounds are bast used In the form of a startle aqueous solution which 
may contain other substanoea, for example, enough salts or glucose to make the solution Isotonic with blood. 
10 The Invention thus Includes pharmaceutical composition* comprising a compound of the formula (0. or a 
pharmaceutical^ acceptable salt thereof, and a pharmaoeutically acceptable diluent or carrier. 

The Invention further provides a compound of the formula (0. or a pharmaceutlcaly acceptable salt thereof, 
for use aa a medicament 

- The Invention yet further provides the use of a compound of the formual (I), orofa ptarmacauticafly accept- 
15 able salt thereof, for the manufacture of a medicament for the treatment of angina, hypertension, renal Impair- 
ment or acuta renal failure. 

Also Included within the scope of the Invention are the synthetic intermediates of the formula : 



20 



26 



90 




(A) 



COOC 2 H 5 



NHR 



i 1 

CH 2 OCH 2 CH 2 HHCOCH 2 CH 2 CHCOR 



where R Is an amlno-protsctlng group, preferably benzyloxycarbonyl or t-butoxycarbonyt and R 1 Is aa defined 
for formula (Q. 

The compounds of the formula (I) are all preparable by the removal of the arrJno-protecting group from the 
corresponding N-protected compounds of the formula (A). As stated above, the preferred protecting groups are 

35 benzyloxycarbonyl and t^utoxycarbonyt These can be removed by conventional methods. For example, the 
bara^qxycsrbonyt group Is typlcaly removed by the hydrogenolysls of the N-protscted 1,4-dIhydiopyrldIne in 
a suitable advent, e.g. 10% aqueous sthand, under an atmosphere of hydrogen at, say, 15-30 p.sl (103.4- 
206.8 kPa) at about room temperature and In the presence of a 6% palladium on carbon catalyst The t- 
butoxycarbonyl group la typically removed by treatment with an acid, e.g. by treatment of the N-protocted 

40 1,4-dIrrydropyridlne at about room temperature In a suitable organic advent a.g. dcHorornethane, with 
gaseous hydrogen chloride. 

The N-protected starting materials can be prepared by conventional techniques which are Bustrated 
schematically as follows : 

40 



BO 



55' 
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10 



16 



20 



25 




NH.R 

/mlodlplne + HOOCCHjCHjCHCOOR* 



(a) 



OOOC 2 H 5 



NH.R 

^ 2 oca 2 ca 2 NHcocB 2 cH 2 -cacooR 4 



(b) 

NH.R** 
I 

W~CHCOOH 



Alkaline ester 
hydrolysis , if 
desired. 



(c) R 4 OH 



(d) Anmonia 
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40 



45 



SO 



55 



NH.R 
'vwch.COOR 4 



NH.R 
I 

-w-CH.CONH- 



In ths above, R> to ajiaTrtno-protectlng group and 
groups are optionally substituted as defined for R*. 

The coupling reactions of steps (a) and (cj are typically carried out by forming an ■activated"' derivative of 
the acid In situ as wUl be known to those skilled In the art, typically by reacting the add with l-hydroxybenzotr 
rlazole, 4-dlmettyiamlrK>pyridlne or N^roxysucdnlmJde In the presence ofN.r*-dk^ohexylcanbodlMde or 
1-<S^ime<hyieniirK)propyl>-3-etn^ at about room temperature in a suitable organic solvent such 

as dJchioiornethane. The "activated" derivative to than reacted with arntodlptne tn setp (a) or the alcohol in step 
(c). 8Inoa 1-{34lrnemyl8iTutopropyl)~3^ to most readly avatable as tha hydrochloride salt, it 

to typically used in the process in salt form but In tha pressnce of a base such as tnethyfarnlne. 

SMIany, tha amides are typteajy formed fn step (d) by reading tha acid with, e.g„ carbonytdwrvdazoio 
aoaatofdrman^actrvatoc^c^itv^ 

derivative with ammonia. These reactions are usually carried out at between 0* and room temperature in an 
appropriate organic solvent. e.g. tefjahydrofuran, and the ammonia to typically used In gaseous form. 

The alkaline hydrolyito of step (b) to preferably carried out by reacting the ester to ari organic aorvent such 
as dioxan with aqueous sodium hydroxide at about room temperature, 

Tha N-protocted emlno-acld starting materials are either oommerdally available (especially In tha S-form) 
or are preparabla by conventional techniques such as those Hustrated In the following experimental section. 

Tha phanrtaceutteaOy acceptable acid addition salts of tha compounds of the formula (1) are those formed 
from acids which form non-toxic acid addition salts, for example tha hydrochloride. hvdrobromlde, sulphate or 
btoutphate, phosphate or add phosphate, acetate, citrate, fumarato, gluconate, lactate, mdeate, «irrin«^ tar- 
trate, mothaneeuJphonato, benzenesulphonate and p-tolueneaulphonate salts. 

The compounds of the formula (I) In which R 1 to hydroxy also form metal salts. The alkali metal salts, and 
especially the sodium and potassium salts, are preferred. 

All the salts can be prepared conventionally. 

When R 1 to hydroxy, the compounds of the formula (I) may exist in zwltterionlcform and such forms are 
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dao wHhki the soo|M of thb Invantiort. 

The compounds of the formula (Q have two cWral centres and the invention Indudasbott the rwohwd arid 
unresofced forms. For aynthatfc oonvenlenoe.lt to profaned to use wnloolpirie In to 
tod amlno-acld In Its S-form. 

9 

The effect of the comrxamds of the fbn^ urinary excretion of sodium In 

anassthanaed doge can be measured as follows : 

Dogs are anaesthetised and catheters Inserted Into blood vessels for the measurement of blood pressure, 
10 heart rate and coronary Wood flow. Urine Is collected from catheters Inserted Into both ureters and the concen- 
tration of sodium determined. The animals receive a continuous Intravenous Infusion of 0.9% eodium chloride 
hvwterslaratocrflOrrJykp/ruTheeffsctofme tost cornpound la assessed by observing tha cr»ano^ In coro- 
nary blood flow and changes In urinary excretion of sodium following Intravenous administration of the test com- 
pound. 

15 

The antihypertensive acOvty of the compounds can be measured by the folowing techniques : 

The antihypertensive activity of the tost compound administered by Intravenous Injection la determined by 
measuring the fail In the blood pressure of renalty hypertensive conscious dogs. In addition, the compounds 
20 can also be administered orally to spontaneously hypertenslva rata. 

The natriuretic actMty of the oompounds can be assessed In conscious dogs as follows : 

Dogs are fasted for 24 hours before the experiment Urine Is coflected from the dogs over three 30 minute 
25 time periods to determine Ihe baseline excretion rate of sodium. A doee of 3 mEq/kg sodium chloride (as a 09% 
solution In water) Is administered orally and further urine samples are collected for 3 hours. TT>e recovery of 
the oral sodium toad from the urine is calculated as the total recovery In 3 hours minus the baseline sodium 
excretion. A oompound le deemed to have natriuretic activity If Its prior administration, for example by Intraven- 
ous Injection, causes a significant increase In urinary sodium excretion over the 3 hour tost period. 

30 

The following Examples, In which all temperatures are tai *C, Illustrate the Invention ; 
EXAMPLE 1 

as 2-T2-(-<8M-Amlno-^^moxycarbonylbuter\amldo) 

ethoxyniethy0^2-chlorop^ ^hydropyridlne 



40 



48 



80 



65 




COOCjH, 



NBCOO.CH^Ph 



CH 2 OCH 2 CH 2 MBCOCH 2 CH 2 CHCX>OCH 3 



H 2 /Pd/C 




COOC 2 H 5 



NB. 



ch 3 ^ r cH 2 CCT 2 ca 2 racfXH 2 CT 2 caeoocH 3 



A solution of 2-p^-{S)-4-tonzylc>xycarborr^ 
cNorophenyI}-3-emoxycarbofl^^ (0.89 g) In 10% aqueous 
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ethanol (22 ml) was stirred for 2 houre under an atmosphere of hydrogen [103w4 kPa (15 pa-L)] at roam tem- 
perature to the presence of 6% palladium on cartoon (80 ma). The mbcturew^ 

residue purified by chromatography on sllca using dteMoromethane plus 0-M% methanol as fh* efuant 
Appropriate fractions were combined and evaporated to leave the title compound (036 g) as an oL 

(10 H, m, 2 x CHp 3-CQzCHp, 5-CO^CHj) ; 4.1 (2H, m, ; 4.8 (2H, m, 2-CH^O— ) ; 5.4 (1H, a, 

4-H); 7.0-7.6 (4H,m,ArH). 
Mass spectra m/e (M + H)+ » 552. 

to EXAMPLE 2 

2-T2^S>4-AnUrK^4-c^^ 

ethoxymemyg-4K2^o*ophenyl>3^ ,4-dIhydropyridine 



f5 



20 



25 



30 




2*5 



MBOOOCH 2 Ph 



CH 2 OCH 2 CH 2 NBCrjCH 2 CH 2 CHCOOH 



H 2 /Pd/C 




OOOC 2 H 5 



i 2 oca 2 c!i 2 tzacocB^CH l 



2— 2 



A solution of 2^-(SM-benzylo*ycajt>on^ 
* nyl^trtfwy^ertwnyi-D^ 

ml) was stirred for 2 hours under an atmosphere of hydrogen [10&4 kPa (15 p^.L)] at room temperature in the 
presence of 5% palladium on carbon (S7 mg). The mixture was ffltered and evaporated to leave the title com- 
pound as an amorphous solid, (0.7 g). 

40 Analysis % : 



43 



Found: 

CuHszONaO. • HzO requires : 



C. 54.01 ;H, 6.16 ;N.7^6; 
C, 54.07 ;H. 5.87 ;N, 7.62. 



BO 



53 
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EXAMPLES 

242^8>4«Amlno-4-etrt0Mycarb^ 

etrtaxyrnatrr/IH^H^on^ ,4-dlrryoTDpyrkflne 




A mixture of 2H2^S)-4-benzytoxycarbom^ 
ny9-3*moxyHx*borryW™tr^ (1.0 g), ethand (0.27 g), N,rr.<ilcyo- 

tohexytearbodlknkl© ("DCCD") (0.34 g) and ^-dlmethyiamlnopyrklina (50 mg) was stirred In dchtoromethai* 
(1 0 mO at room tamperature for 18 hours. The resulting N.N'-dicydohexyfurM was than removsd by filtration 
and the filtrate evaporated. The residua was purified by chromatography on aBIca using dTorteromat ha na plus 
0-^2% methanol as ths sluant Appropriats fractions were combined and evaporated to give 2-f2-<-<SH-ben- 
zytoxycarbonylanilrto^moxy^ ethoxymethyfri^^ororjh^ 
rr*tbcxycarbonyl-6HnrethyM /i-dlhydropyridlne (0.B5 g) as an essentially pure oL 

The above ol In 10% aqueous ethanol (22 ml) containing 5% Pd on C(0.085 g) was hydrogenated and 
purified as described In Example 1 above to give the Ufle compound (0.S5 g) as an ol 
Njnj.(3Mmrtt,CIX^:g-1JM 

ZA^H.^^^;^^^^!^^^^^;^ (2H ( iri i 3^X>^CH,);4^(2aq.CX^bCHi); 
4.7 (2K m, 2-Oifi) ; 54 (1H. a.4-H) ; 7.0-7.6 <4K m, ArH) . 
Mass spectra : rn/e (M + HT ■ 586. 
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EXAMPLE 4 

242^SH^mfaio-4-carbafT>oyibutanaTnklo) 

etfwxyniethylH-ff^orophen^ ,4-dfhydropyridlng 




Carbonykflknldazole (0.36 g) was added to an Ice cold solution of2-{2-{-<S>4-benzyIoxycarbonylamIncH4- 
carboxy^tanamkto)eth£)xyme ,4-d 
hydropyridlna (1.0 g) In tetrehydroftnn (20 ml). After slowing the reaction mixture to reach room temperature, 
the mixture was stirred for 2 hour* and then treated with gaseous ammonia for i hour. The mixture was then 
evaporated and the residua partitioned between 10% aqueous sodium carbonate solution and ethyl acetate. 
The aqueous layerwaa extracted wkh two further portlom of ethyl acetate. Tlw 

washed with brine, dried over magnesium sulphate and evaporated. The residue was purified by 
crvomatography on allca, elutlng with dlchloromethane plus 0-*- 5% methanol. Appropriate fractions were com- 
bined and evaporated to give 2^^S)-4-benzyloxycarbonylafrUr^ 

<2^orophefiyl)-3-eth<^ (084 g) aa an essentially 

pure oD. 

The above ol In 1 0% aqueous ethanot (22 ml) coritakilrig 5% Pd«iC(0.M5g) was hyoVogeiwted m des- 
cribed in Example 1. Purification waa by ctaomatDgraphy on silica using dttitaomefhane containing 1% 
ammonia and 2 -f 10% methanol aa the eluant The title compound (0.52 g) was obtained aa an ol. 
N£^(300mK^CDCW:«-1^(3H,t.3<^ 

(7H. m, 2 x CH^, ; 4.1 (2H, m, ^Xh^^;4J{^nu2-^^);6^^H t 9 t 4^;S.S0H $ br 

a, NH) ; 63 (1H, bra. NH) ; 7.0-7.5 (4H. m, ArH). 
Mass apectrs : nVe (M + H) + ■ 537. 
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EXAMPLES 

242^^H-Amlno~4-n-pento^^ 

sthoxyirtetriylH^^oropher^ ,4-dThYdropyrtdlna 



A mixture of 2^-sinIrK>etr»xymetr^H^-c^ 
1,4-dlhydropyridJne famkxfipkie'O (3.93 g), (S)-4-(H>utoxycarbonytamto^ acid 
(3.36 fl), 1K3-dImrthyiamlnopropy!)^lhylcarbodnmW hydrochloride (2.03 g), 1-hydroxybmzo(ri«zo(e (1,43 
g) and triethytamlne (1.07 g) was stirred In dteNorameihana (60 ml) at room temperature for 18 hours. After 
evaporation the residue was partitioned between ethyl acetata and saturated aqueous sodium bicarbonate sot- 
ution. Tne aqueous layer was extracted with three further porfiona of ethyt acetata. The organlo extracts were 
combined, washed with brine, dried over magnesium sulphate and evaporated. The residue was purified by 
crromatography on sites eJutlng wRh dicNoromolhane containing gradually Increasing amounts (0 -* 2%) of 
methanol. Approp ria te fractions were combined and evaporated to give 2^^^H44xjtoxycarbonylamino-4- 
n^rttaxycsrbonyft)ut&nsmkk>) ettoxymsthyfH^-cNoro^ 
methyV1,4^rtydropyridlne (4.7 g) as an essentially purs oL 




N^^CH^^NBCOCHjCHjCHCOOCCKj) 4 Cttj 
H 




CH 



N 



CH 2 OCH 2 CH 2 HaCOCH 2 CB 2 CHCOO (CH^ 4 CH 3 



NBCOO BU 



3 



H 



CB^OOC 



CB^ ** ca 2 OCH 2 CH 2 NBCX)CH 2 CH 2 CHCOO(CH 2 ) 4 CH 3 
H 




KB, 
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The ofl from part (a) above (2^ g) In dtehloromethana (75 ml.) was treated at room temperature with 
gaseous hydrogen chloride for 2 noun. After sir-Jnduoed removal of excess hyrdrogen chloride, the mixture 
was evaporated and the residue partitioned between ethyl acetate and saturated aqueous sodium bicarbonate 
solution. Ths organic layer was washed with brine, dried overmegneelum sulphate and evaporated The reaK 

8 due was purified by chromatography on tDica using dteWorornethane containing 0 4% methanol as the eluant 
Appropriate Enactions were combined and evaporated to give the title compound (0.5 g) as an oil. 
^ CDf^): 5-0.9 (3H. t. -^XCH^Cfy; U (3H, t, ^CO^H^); 1.3 <4H. m, 
-^^2^0^^^ ; (6H, m. 3 x ; (3K s, 6-0^) ; 3.2-3.7 (TH^^OCH^ 

WX^y ;4.1 (4K m.-^Q^C^ 3-CO^CH,) ; 4.7 (2H. m.2^0) ; 5,4 (1H f a, 4+Q ; 

10 m. Am) . 

Maaa spectra : m/e (M + H)* « 608. 

EXAMPLE 6 



15 2^^S)-4^ mlno^snzyloxycaitxw 

ethoxymethyQ^^oropherTvl^thoxy^^ 




eo 



55 



The compound (0.29 g) was prepared as an ol by the reaction of amlodlplne (1.1 g), USM**. 
zyloxycwbor^ add (1.0 g) (commercially available), l^knethylamlnop- 

ropyl>3^thylcarbonHrnlde hydrochloride (0.57 g). Irhydroxybenzotrtazole (0.40 g) and triethylamine (0.30a) 
aooordlng to method of part (a) of Example 5 followed by treatment of the resulting Intermediate in 
dicnloromethene with gaseous hydrogen chloride according to the method of part (b). 
£bar. (WmHz. CDQJ :««1.2(3H.t, ^CH^ay : t .6-Z6 (4H. m. 2 x Cfy ; <u (3H t a. 6-CHa) ; 3.3-3.8 

L mk ^^J 4 *° ^ q ' "X^S&CHJ : 47 W * ; 5.1 (ZHXcH.Ph) ; 

**r^ pn,B, ^-rij « 7.0-7.4 (9H, m. Ami. 

Mass apectra m/e (M + H)*« 628. 
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The following Preparations, h which all temperatures are in *C. Illustrate the preparation of certain of the 
starting materials used in the previous Examples : 

Preparation 1 

2424<SH^nzylcKycart>om7< 
sthttcymetrryP^^cropheny^^ 




H 



A mixture of 2f^eirtrK>ethoocyniethyn^^ 
1/4-dttiyoYopyrkflne (1.01 g), ("smkxflplne"), (SH^nzylGxycartx>nylanTlrK>-^ add 
(1.28 g) (see G.H.L Neflcens and J. F. Nlvard, Rec Trav. CWm. Pays Baa, 199, 83, 19841, 1-(3-dlniethylaml- 
f>opropy!>^^tiy(carbod{frnlds hydrochloride (0.83 g) t l^ydroxybenzotrtazde (0.59 g) and triethyfamlne (0.44 
g) in dtoMofomethane (26 ml) were reacted together as described In Example 5 part (a) to give the tide com- 
pound (2.0 g) as an essentially pure solid foam which waa used directly In Example 1 and Preparation 2 without 
further purification. 
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Preparation 2 

2^4<SH-B»nzyloxycarbony<ai^ 




1M Aqueous sodium hydroxide (8.75 ml) was added to a solution of the product of Preparation 1 above 
(2X g) in dioxan (18 ml). After 2 hours at room temperature the mixture was evaporated and the residue par- 
titioned between ethyl acetate and 1 M hydrochloric ackL The organic layer was separated, dried over mag- 
nesium sulphate and evaporated. The residue was purified by column chromatography using dJcNoromethane 
containing ammonia (1%) and Increasing amounts of methanol (10 -* 15%) as the eluant Appropriate fractions 
were combined and evaporated to gtve the title compel (0.97 g) as a fc^ which was us 
plea Z, 3 and 4 without further purification. 

Preparation 3 

(SH4^toxycanbonytamlno^-pentaxycarbOT acid 

NHCOoSu KHCOoSu 

I I 

PhCH 2 0COCH 2 CH 2 CHC0OH + n-peotanol— ^ PhCH-OCOCH-CH-CHCOOCCH,) ,CH- 



H 2 /Pd/C 



KHCOO t Bu 
I 

HOOCCHjCHjCHCOO CCHj) ^CH«j 

A mixture of (S)-faenzyt 4^utoxycarbonylamlno-4-carbc^^ (5 g) (commercially available), N,r>r- 
olcydohaxylcarbodnmlde (3^5 g), 4-dlmethtamlnopyridine (150 mg) and n-pentanol (12 g)^waa stirred In 
dichloromethane (30 ml) tor 18 hours. The resulting N,N^cydohexyturea was removed by filtration and the 
filtrate evaporated. The residue was dissolved In hexane, filtered and the fitrate evaporated to give (S)-benzyf 
4-t-butoxycamorry!amIno^pentoxyca (8 g) as an essentially pure oil. 
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This ol (4.1 g) in 10% aqueous ethanol (90 ml) containing 5% Pd on C (0.41 g) was hydrogenated as des- 
cribed In Exempts 1 abovo to give the tHe compound (3.36 g) as an essentially pure oK which was used dbacfly 
In Example 6. 



Clalma 

Clalma for tha following Contracting States : AT, BE, CH, DE. FR, GB, IT, U, LU, NL, 8E 

10 1. A compound of tha formula : 




— (I) 

NB_ 



_ , I 2 i 

ch 3 » ca 2 ocH 2 ca 2 KBOocH 2 ca 2 CHcoR 



or ■ pharmaceuticaJly acce ptabls salt thereof, wherein R 1 Is — OR 2 or — NHj In which R 2 Is H, alkyl, phenyl 
25 or benzyl, tha phenyl and benzyl groups being optionally substituted on the aromatic ring by one or two eub- 
ettuonta each selected from CrQ alkyl ^-C* attcoxy and halo. 

2. A compound aa claimed In claim 1 wherein R 2 to H, CrC alkyl, unsubstftuted phenyl or uneubstttuted 
benzyl. 

3. A compound as daJmed In daim 2 wherein to— OK 

ao 4. A phannacautlcal composition comprising a compound of the formula (I) aa dakned In any one of the 
preceding dalme, or a phanroceuticaBy acceptable ealt thereof, and a pharmaceutical* acceptable dBuent or 
carrier. 

6. A compound of the formula (I) as claimed In any one of clalma 1 to 3, or a pharmaceutlcalr/ acceptable 
salt thereof, for use aa a medicament. 

35 6. The use of a compound of the formula (0 as dalmed In any one of clalma 1 to 3, or of a prmrmaceutfcally 
acceptable aatt thereof, for use In the manufacture of a medicament for treating hypertension, angina, renal 
Impairment or acute renal falure. 

7. A compound of the formula : 




(A) 



KBR 
I X 

CH 2 OCH 2 Ca 2 NHCOCH 2 CH 2 CHCOR 



wherein R to an arrOnc-protectlng group, and R 1 to aa defined In any one of dalme 1 to 3. 

8. A compound aa dalmed In dalm 7, wherein R Is benzyloxycarbonyl or t-butoxycarbonyl. 

9. A process for preparing a compound of the formula (I) as dalmed In any one of dalme 1 to 3, ore phar- 
55 maceutlcalty acceptable" salt thereof, characterised by removing the amlrw-protectlng group R from a com- 
pound of the formula (A) as dalmed In dalm 7. 

10. A process as dalmed In dafti 9, wherein the amlno-protecting group to aimer (a) benzyloxycarbonyl, 
which Is removed by catalytic hydrogenatlon or (b) t-butoxycarbonyl, which to removed by treatment with an 
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add. 

Claims for the following Contracting State : OR 
1. A process for preparing a compound of the formula ; 




(I) 



CT 3 f CH 2 OCH 9 C» 2 NHC»CH 2 CH 2 CHCOR 1 



or a pharniaceuttcafly acceptable satt thereof; wherein R 1 to— OR* or— NHj In which R 2 to H, CVC alkyl. phanyl 
or benzyl, the phenyl and benzyl groups being optionally substituted on the aromatic ring by one or two sub- 
stituents each selected from CrC 4 alkyl, C,-C 4 aOooxy and halo, characterised by removing the arnlno-protect- 
Ing group Rfrom a compound of the formula : 



(A) 



NHR 



wherein R Is an amlno-protoctJng group and Ri is as defined for formula (I) ; said process being followed by, 
optionally, conversion of the product of the formula (1) into a phannaoeutlcaUy acceptable salt 

2. A process according to dalm 1, characterised in that R 1 Is— OH. 

3. A process according to dalm 1 or 2, characterised In that R Is beiaytoxycarbonyl or HxjtoxycarbonyL 

4. A process according to dalm 3, characterised In that trie benzyto^caxbonyl group to renw 
hydrogenation, and the t-butoxycarbonyl group by treatment with an ackl 

5. A process as dalmed In dalm 4, characterised In that the add Is gaseous hydrogen chloride. 

6. A compound of the formula : 





wherein R to an amlno-protecting group and R 1 to as defined ki dalm 1. 

7, A compound as daimad In dalm 6 wherein R 1 to — OH. 

8. A compound as d aimed In dalm 6 or 7 wherein R to berizylo^ycarbonyl or Vbutaxycarbonyl. 
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Claims for the following Contracting 8tate : E8 
1. A process for preparing a compound of the formula : 




is ff 

or a pharmaceuUeally acceptable salt thereof, wherein W to — OR? or— NHi In which R* Is H. C,-C, aOcyl. phenyl 
or benzyl, the phenyl and benzyl groups being option airy substituted on the aromatic ring by one ortwo eub- 
affluents each selected from CrC«alkyl t CrC 4 alkoxy and halo, characterised by removing the arnlno-protect- 
20 big group R from a compound of the formula : 



25 



30 




E 



wherein R Is an amtno-pmtectlng group and R 1 Is as defined for formula (I) ; said process being followed by, 
js optionally, convstilon of ths product of the formula (I) Into s prmimaceutfca&y acceptable salt 
2. A process according to dalm 1, characterised In that R< to— OK 

8. A process according to claim 1 or 2, characterised In that R to berccytaxycarborryt or MKitaxycarbonyJ. 
4. A process according to dalm 3, characterised In mat the benzyloxyt»rbor^grtxjp to removed 
riydrogenation, and the t-butcxycarbonyl group by treatment wtth an acid. 
40 5. A process aa dabried In dalm 4, characterised In that the acid Is gaseous hydrogen chloride. 



PatentanaprOche 

46 PatentanaprQehe fflr folgende Vertragsstaatan : AT, BE, CH, DE, FR, GB, IT, U f LU, NL, SE 

1. Verblndung der Formal : 

GO 



55 
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CH 3 OOC 




(I) 



2 

CH 3 N CfljOCHjCH^NHCOCHjCHjCHCOR^ 



otter eln pharmazeutlach annehmbares Salz davon. worin W —OR* odor— NH^ tot. worin R* H, elne C.-C*- 
Phom > od * r Beozylgruppe tot. wobel die Phenyl- und Benzyloruppen gegebanenfalto am vornattochen 
Ring mtt etnam odar zwel Subatituenten aubstttulert atnd. die Jewells auagewflhlt alnd aue ahar C-CU-^llwl- 
gruppe, (VCWUkoxygruppe und HaJogaa ^ 

Z Varblndung nach Anapruch 1. worin R* H. atna CrCrAlkytgruppa. uneubetltulerto Prtenylgruppe Oder 
unsubstttuierta Benzyigruppa ist 

3. Verbindung nach Anapruch 2, worin R* — OH lit 

4. Phaimazautlacha Zuaamrnanaetzung. anthaltand elna Varblndung dar Formal (Qwiein ahem dar vor- 
narganendan Anepruche odar eln pharmazeutiach annahmbaraa Salz davon und atn phannazautlach annehm- 
baras VerdQnnungsmtttol Oder Tragermlttal. winenm- 

JLVerbWung dar Format (I) nach ainam dar AnaprOche 1 bit 3 Oder eln pharmazaufiacri annahmbaraa 
Safe davon zur Verwendung aJs Arznalmlttel. 

^J^^ t Varwandung zur Hereteffung einaa Arznefarittofs zur Behandlung von 

Blutnochdruck, Angina, Ntorenachfiden oder akutem Niererrveraagen. 
7. Varblndung dar Formal : 




worin R elna Amlnoachutzgruppa let und R 1 wie In ainam dar AnaprOoha 1 bis 3 definiert lat 

I' w"??* infl Antpfuch 7 ' worin R Banzyloxycafbonyl- odar t^toxycarbonylgruppa tot 

9. Vertohren zur Heretalung einar Verbindung der Formal (I) nach einem dar AnaprOche 1 bb 3 oder elnea 

phannezautoch annehmbaren Saizaa davon. dadurch flekennzelohnet daG die Aininoachtitzgiuppe R von 

einer Verbindung dar Formal (A) gemaB Anapruch 7 entfemt wW. 

ut J °^ 0f ? 1 ^ 8n Mch A™ 0 "*" 0, worin die Amlnoachutzgruppa entweder (a) elna Berizylaxycafbonylgruppe 
tot dto ourcn katalyttoche Hydrlerung entfemt wtrd oder (b) elna t^utoxycarbonylgnjppe 1st. die durcft Beharid- 
lung mtt alner Sfture entfomt wind. 

PatentanepQche fOrfolgandan Vartragaataat OR 

1 . Vertahren zur HersteOung einer Verbindung der Formel : - 
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oder tines pharmazoutiach annehmbaren Salzas davon, worin R 1 — OR? oder — NH» bt, wobel R?H, eineCf 
C-AIkyK Phenyl odar Banzylgruppe 1st, wobai dla Phanyl- und BenzyJgmppon gegeberterrfalte am aromati- 
16 echan Ring mil elnem odar zwel 8ubatituenten substtulert atnd, dla jawala auagawfthtt alnd aua abler 
Ci-CrAlkylgnjppa, CrA-Alkaxygrupoe und Halogen, dadureh gakannzalchnat da 6, dla Amlnoachutzgnippa 
R von alnar Vaiblndung dar Formal : 



20 



25 




H 



antfemt wW, worln R alna AnHnoachutzgruppe lat und R< wte fOr Formal (I) deflnlert 1st; wobal afeh an daa 
Varfohren gegebenentalla dla Urmvandlung dea ProduMee dar Formal (I) In eln pharrnazeiittoch annahmbaraa 
SatzanachlleBt 

Z Varfohren nach Anspruch 1, dadureh gakannzalchnat, daft R 1 — OH 1st 
as 3. Varfohren nach Anapruch 1 odar 2, dadureh gakannzalchnat, dafi R alna Benzykxxycarbony^ odar t- 
Butoxycanbonylgnippe let 

4. Varfohren nach Anspruch 3, dadureh gakannzalchnat daft dla Berayfoxycarboriylgruppa durch kata- 
tytische Hydrlarung antfamt wird und dla t-8utoxycarbonylgnippe durch Bahandlung mft alnar SAure antfemt 
wird. 

40 6. Varfohren nach Anapruch 4, dadureh gakannzalchnat, daS dla Sfiure gaaforrnlgar CNorwaseeratofT 
lat 

6. Varblndung dar Formal : 



48 



SO 



65 




COOC 2 H 5 



(A) 



NHR 



CH jOCHjCHjNHCOCHjCHjCHCOR 



worln R alna Amlnoachutzgruppa und R 1 wia tn Anspruch 1 deflnlart 1st 

7. Varblndung nach Anapruch 6. worln R 1 —OH let 

8. Varblndung nach Anapruch 6 oder 7. worln R alna Banzyloxycarbonyl- odar t-Butoxycarbonylgruppe 1st 
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Patentanaprtlche fOr folgandan Vartragastaat : E8 
1. Vorfahren zur HemteOung elner Verbtodung dor Fornicl ; 




is H 



Oder tinea pharmazeutbch annehmbaren Seizes davon, worin R 1 —OR* Oder — NH^ fat, worln R* H, able Cr 
CrAlkyK Phenyl- Oder Benzylgruppe 1st wobel die Phenyl- und Benzytgruppen Qegabananfalla am aromatl- 
schen Ring mtt alnem Oder zwel Substftuentan aubsttulert shd, die jewels ausgewahlt alnd aua ekier 
20 CrC^ABcylgiuppa, Ci-G^AIkoxygnippe und Halogen, dadurch gekaniualehnet daft die Amlno*chutzgnjppe 
R von elner Varblndung dar Fonnel : 



28 



30 




H 



35 entfemt wird, worin R eine Amlnoschutzgiuppe und R 1 wfe f Or Formal (I) deflnlart tot ; wobel aich an daa Ver- 
fehren gegebenenfalla die Umwandung dea Produktea der Fbnnal (I) In etn pharmazautlach annahmbares Saiz 
anschUeQL 

Z Vedahran nach Anspruch 1, dadurch gekennzelchnet daft R f — OH let 

3. Varfahran nach Anapruch 1 0der 2, dadurch geksnnzelehnet daft R etna Benzylaxycarbonyl- oder t- 
40 Butoxycarbonyfgruppe ht 

4. Verfahren nach Anspruch 3, dadurch aekannzelchnet daft die Benzykttycafbonylgnjppe durch kata- 
lyllacha Hydrierung entfemt wind und daft die t-Butyloxycarbonylgnippe durch Behandung mft SAure antfernt 
wW. 

6. Verfahren nach Aspruch 4, dadurch gekannzelchnet, daft die Sflure gasformiger ChtarwaaaerstofT tot 

48 

Ravandlcatlona 

Revendlcatlona pour lea Etats contractanta eulvanta : AT, BE, CH, DE, FR, QB, IT, U, LU, NL, 

so 8E 

1. Compose da formula : 
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ou Ml phaimaceiitlquement acceptable de ce compos*, dans laqtnlla R 1 represente — OR 2 ou — Nhfe ou R 2 
represents H, un groups aftyle an C,-C* phenyle ou benzyla, lea groupes phenyle at benzyla etant aventurt- 
lement aubstftues but la noyau ajomatiqua parun ou deux eubstltuants dont chacun est chobl psrml las radf- 
16 caux aJkyfa en 0,-C* alcaxy an CrC 4 at halogeno. 

2. Compose salon la revendlcatlon 1, dans laqual R« represents K tin groupe sflcyle an 0,-0* phanyla 
non-eubstltue ou benzyla non-eubatitue. 

3. Compose salon la revendlcatlon 2, dans laqual R 1 rerjreaente—OR 

4. OompoaKlon pharmaceufique oomprsnant un compoa* de formule (I) salon Puna quetoonque das reven- 
20 dlcatlons pnSoadantas, ou un set phaimaceutiquament acceptable da ce compose, at un dluant ou vehlcule 

pharmaceutic^ emant acceptable. 

6. Compose de formula (I) salon Tune quelconque dea revindications 1 a 3, ou sal pharmaceuflquentent 
acoaptabla de ce compose, an vue de son utilisation comma medicament 

6. Utllaatlon d"un compos* da formula (I) salon rune quelconque des revendlcatlons 1 A3, ou d*un sal 
25 pharmaceutiquement acceptable da ce compose, pour la fabrication d*un medicament pour la traltemant da 

rhypartanslon, da rangtna da polfrine, de troubles renaux ou de defsBlance renale algue. 

7. Compose de formula : 



so 



38 




n 



40 dans laqueRa R est un groupe amlno-protactaur at R 1 eat tal que deftnl dans rune queloonque dea revendca- 
bons1*3. 

8. Compose selon la revendlcatlon 7, dans laquelle R est un groups bertzylaxycafhoriyte ou t-butaxycar- 
bonyte. 

9. Precede da preparation cfun compose da formule 0) ••Ion rune quelconque dea revindication* 1 s 3, 
45 ou oTun set phamiaceutiquernertt acceptable de ce compost, caractensA en ce qu*H consists a enlever la 

groupe amtno-protactaur R d*un compose de formule (A) selon la revendlcatlon 7. 

10. Precede salon la revendlcatlon 9, dans laqual la groupe amlno-protactaur est aoit (a) un groupe ben- 
zylaxycarbonyle qui est eJbrilne par hydrogenatlon catalytlque, solt (b) un groupe t-butoxycarbonyla qui est Mi- 
mind par un trartemant a Padde. 

so 

Ravandlcatlona pour I'Etat eontraeisnt aulvant : QR 
1. Precede de reparation d*un compose de formule : 



55 
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ou (Tun set pharmaceutkjuement acceptable de ce compose, dans laqueUe R' rapreeente —OR* ou — NH* 
oft R 2 rapresente H, un groups aJkyteen Ct-C* phenyle ou benzyle, lee groupea phenyle at benzyle etant even- 
hjaOemant eubetituea aur la noyau aromatlque par un ou deux aubsUtuants dont chacun eat chofsl parmi lea 
radlcaux affcyla an CVQ, alcoxy en CrC 4 at halogeno, caracterise an ce quK constate & anlever la groupe aml- 
no-protecteur R <fun compose de foimule : 




H 



dans laquetie R eat un groupe amino-protecteur at Ri eat tal que definl a propoa da la fdnnula (I) ; ledK prooeo'e 
etant euM. la caa echeant, par la transformation du produftde formute (I) an un eel phewinaceuUquement accep- 
table. 

2. Precede seton la revendlcatton 1, caracterise en ce qua R 1 represents— OH. 

3. Precede aelon la revendication 1 ou 2, caracttriae an ce que R eat un groupe banzyioxycarbonyte ou 
t-btrtoxycarbonyte. 

4. Precede aelon la revendicatfon 3, caracterb6 en ce que le groupe benzyjoxycarbonyto eat elimine par 
hydrogenatlon catarytJque, at en ce que le groupe t-butoxycarbonyle eat ellmlne par trattement a racide. 

5. Precede aelon la revendJeation 4, caracterise en oa que racide eat la chlorure (Thydrogana gazeux 

6. Compose de fbrrnule : 




H 



dans laqueUe R est un groupe amino-protecteur et R 1 eat tel que dafinl dans la revendlcatton 1. 

7. Compose aelon la revendication 6, dans lequsl R 1 represents —OH. 

8. Compose salon la revendication 6 ou 7, dans lequel R est un groupe benzyloxycarbonyle ou t-butoxy- 
carbonyle. 
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Revindications pour I'Etat contractu! aufvant : ES 
1. Procede da preparation rfun compose do formula : 




CD 



HH 

| 2 

^3 "^ 2 0CH 2 CHjNHC0CB 2 CH 2 caC0R 1 



ou (fun ad pharmaoauOo^ament acceptable da ca compose, dana kqueDe W represente —OR* ou — NH* 
od R* represente H, un groupe affcyle an CrCi. phenyle ou benzyte, lea groupaa phenyle at benzyle 6tant even- 
tuetlement aubafituee aur la noyau aromatlque par un ou deux eubstftuanta dorrt chacun eat choisl parml lea 
raaTcmix ilkyla an alcoxy an CrC 4 at haJ^ 
20 no-protectaur R (Tun compoee da formula : 




00 



COOC H 

25 NHR 



CH 2 OCH 2 CT 2 NBCC)CH 2 CH 2 C«X>R 1 

H 

dana laquefla R est un groupa amlno-protecteir et R< aattal qua daflnl a propoa da laformule (I) ; ledft precede 
JJ^* uM » °» •chaant par la tre naton^UonAiproduft da formula 

2. Ftocetta«lonIaravafxfk»fen 1, cmcterise en ca qua IV rapraaanta— OH. 

3. Pieced aelon la revalidation 1 ou 2, caractarfae en ce que R eat un groupe benzytocycarbonyfa ou 
MwtoKycarbonyla. 

4-Procedeeelonlarevaridk^n3 l c^^ 
nydpogenatton catalytlque, at an ce que le groupe tbutoxycarbonyle eat ellmlne par traJtement * radde. 
5. Precede aeion la ravendlcatkm 4. caractenaA en ce que radde eat le chlorura dtydrogene gazeux 
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